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The invention pertains to medicine, specifically to ophthalmology and can be used in the 
treatment of patients with eye pathology accompanied by disturbances in metabolic processes in 
the tissues of the eyeball. 

There are various methods that employ stimulation of metabolic functions of the eye by 
different methods. These include drugs, ultrasound, magnetotherapy, hyperbaric oxygenation 
and others. 

The method of treating eye diseases by electrical stimulation of the visual organ by a 
transcutaneous effect under special conditions is adopted as prior art (Kompaneets, E. B et al., 
1983). However, during stimulation by this method, not only does an effect on the eyeball occur, 
but a damaging effect of the flow of electrical energy also appears on vitally important centers of 
the medulla oblongata. Moreover, it is difficult to dose the stimulating effect and accurately 
localize the zone of eye stimulation in this method and the presence of two electrodes complicate 
the method and makes it awkward. A therapeutic effect is only achieved here in fairly limited 
types of disease. 

We used stimulation of the ciliary muscle with bipolar electric pulses fed to the sclera in 
the region of its projection with two stimulating electrodes which are situated around the cornea 
in the form of a lens, the pulses being supplied at a frequency of 1-10 kHz in the form of bursts 
with a duration of 1-15 ms with a repetition frequency of the burst of 1-30 Hz and a current 
amplitude of 0.5-10 mA. This treatment method was used by the authors to treat accommodation 
disorders (USSR Certificate of Authorship No. 1766401, cl. A 61 F 9/00, 1992). The number of 
electrodes in the lens can be greater and this has no effect on the results in the eye. 

Studies conducted by us show that the use of electrical stimulation with the given lens- 
electrode leads not only to correction of accommodation disorders during myopia, hypermetropia 
and presbyopia, but also to an improvement in functional indices of the eyeball in patients with 
glaucoma, cataracts, retinal dystrophy, during atrophy of the optic nerve, hypotension of the eye, 
etc. Visual acuity, visual field were investigated and the hydrodynamic and hemodynamic indices 
were obtained and electrophysiological methods employed. As a result of direct electrical 
stimulation, changes in functional indices of the eye occurred (statistical data were processed 
with a computer). The obtained data served as a basis for use of electrical stimulation of the 
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ciliary zone of the eye in the treatment of eye diseases that are always accompanied by trophic 
disorder. 

The objective of the proposed method is to increase the effectiveness of treatment of eye 
diseases by increasing metabolic activity of the eye tissues and also reducing complications 
associated with the use of an electrode supplied to the posterior pole of the eye, and 
simplification by using a lens-electrode. 

This objective is achieved in that the stimulation is conducted directly on the conjunctiva 
of the eyeball on the sclera in the projection of the ciliary body with bipolar electrical pulses with 
a frequency of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition 
frequency of the bursts of 1-38 Hz with a current amplitude of 0.5-10 mA for 3 to 7 minutes daily 
for 10 to 15 days. The advantages of the proposed method in comparison with the prior art 
method consist of the fact that stimulation is carried out on a strictly assigned region of the 
eyeball, a projection of the ciliary body, which, in the first place, ensures the absence of any 
damaging effect of the current on the structure of the brain with vitally important centers and, in 
the second place, improves the result of treatment of a broad spectrum of eye diseases by 
activation of cellular and intracellular processes of regeneration as a result of stimulation of 
efferent nerves, activation of synthetic and redox processes, intensification of microcirculation, 
normalization of hydrodynamic processes of the eyeball. 

The method is accomplished as follows. Two to 5 minutes before the therapeutic session, 
three-fold instillation of an anesthetic solution is carried out (0.5% dicaine solution) in the 
conjunctival cavity of the eye. Attachment of the lens-electrode is accomplished beneath the 
eyelids onto the conjunctiva around the cornea in the region of the projection of the ciliary body. 
The dimensions of the lens-electrode are chosen according to the dimensions of the eyeball for 
tight adherence of the inside surface of the electrode to the conjunctiva and, consequently, 
optimal conductivity of the electric current. Control of contact is accomplished according to a 
special indicator of the device. By smoothly increasing the amplitude of the stimulating pulses, 
sensations of "jolts" beneath the electrodes are experienced by the patient. When adaptation to 
the electrical current occurs in the patient (subjective disappearance of the "jolts"), the amplitude 
of the stimulating pulses is increased to the appearance of the first sensation, which amounts to 
0.5 to 10 mA. The time of one stimulation session is 3 to 7 minutes at a frequency of the bipolar 
pulses of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition frequency of 
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the bursts of 1-30 Hz. After completion of the procedure, the lens-electrode is removed from the 
conjunctival cavity, and a disinfectant solution is instilled. The course of treatment includes 
performance of 10 to 15 sessions of electroophthalmic stimulation according to the indicated 
method. The time for one session is chosen according to the subjective sensations of the patient, 
the number of sessions of direct electrical stimulation is scheduled as a function of the 
effectiveness of treatment: in the absence of positive changes in functional indices, there are 
more than 10 sessions. 

Hydrodynamic studies in patients with glaucoma who were treated according to the 
proposed method exhibited the following indices (see table). 

In addition, visual acuity increased from 0.67 to 0.78, total visual field rose from 
341±184° to 420±148° (P > 0.05). In the peripheral field of vision, a reduction in the area of the 
central and peripheral scotomas was noted, which indicates partial restoration of functional 
capability of the retina. In all patients asthenopic phenomena occurred. Positive changes in the 
hydrodynamic system of the eye in glaucoma patients indicate a reduction in the damaging effect 
of increased intraocular pressure on the structure of the eye. The hypotensive effect was noted 
for 8 to 12 months. 

An increase in the rheographic coefficient from 1.59±0.66 to 2.26±0.66 reflected an 
improvement in blood supply to the eyeball following direct electrical stimulation. 
Electrooculographic and electroretinographic studies revealed a tendency toward the state of 
metabolic processes as they occur in the outer layers of the retina. An increase in the Arden 
coefficient occurred to the norm for EOG. The amplitude of the "a" wave of the ERG rose 
significantly from 35.5±2.30 to 59.2±3.96 \iV(P> 0.05). 

We should also note that this method was used not only in patients with open-angle 
glaucoma, but in narrow-angle and combined glaucoma when the structure of the angle of the 
anterior chamber could not ensure an improvement in hydrodynamics of the intraocular fluid 
(IOF) and a reduction in IOP. In this case the positive effect was evaluated as the sum of the 
effect of direct electrical stimulation on additional pathways for outflow of IOF. This suggests 
that the method permits activation of a new mechanism of action on intraocular pressure by 
increasing blood supply to the vascular tract. An improvement in functional indices was also 
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noted in other types of ocular pathology of cataracts, retinal dystrophy, ocular hypotension, 
atrophy of the optic nerve. 

Example 1. Patient F., 60 years old, with a diagnosis of "open-angle operated 3 "b" 
glaucoma, incomplete complicated cataract of the right eye", open-angle 2 "b" glaucoma of the 
left eye, angiosclerosis of the retina in both eyes received a course of direct electrical stimulation 
of the ciliary zone consisting of 10 procedures of 5 minutes each at a current intensity of 10 mA. 
As a result of treatment, expansion of the visual field of the right eye occurred from 285° to a 
total of 415° and of the left eye from 408 to 500°, a reduction in true intraocular pressure from 14 
to 9.7 mmHg in the right eye and from 22 to 18.5 mmHg in the left, an increase in the outflow 
coefficient from 0.13 to 0.14 mm 3 /min-mmHg in the right eye and from 0.07 to 0.1 1 
mm /min-mmHg in the left eye. An increase in rheographic coefficient on the right from 1 .35 to 
1 .73 and on the left from 0.84 to 0.89 was obtained. The stability of the hypotensive effect was 
noted for 10 months of observation of the patient. 

Example 2. Patient K., 70 years old, with a diagnosis of "combined operated 2 "b" 
glaucoma, angiosclerosis of the retina in both eyes" received 10 sessions of direct electrical 
stimulation. As a result of treatment, the total visual field of the right eye expanded from 460 to 
490°, the right eye from 510 to 540°, the rheographic coefficient of the right eye increased from 
1.2 to 1.33, on the left from 1.6 to 2.29, the true IOP of the right eye dropped from 18 to 15.3 
mmHg and in the left eye from 16.7 to 13.6 mmHg, the coefficient of outflow in the right eye 
rose from 0.09 to 0.15 nW/min-mmHg, and on the left from 0.16 to 0.17 mm 3 /min-mmHg, the 
Becker coefficient on the right eye dropped from 200 to 101 and on the left from 104 to 80. The 
stability of the hypotensive effect was noted for 8 months. 

Example 3. Patient Sh., 68 years old, with a diagnosis of "initial senile cataract of the 
right eye, postoperative aphakia of the left eye, angiosclerosis of the retina in both eyes" received 
15 sessions of direct electrical stimulation. As a result of treatment, visual acuity of the right eye 
rose from 0.6 with a correction of +3.5 diopters to 0.9 with a correction of +1.5 diopters. In the 
left eye the visual acuity, with a correction of +1 1 .0 diopters, rose from 0.07 to 0.9. The 
rheographic coefficient increased on the right from 2.45 to 4.20 and on the left from 1.89 to 2.60. 
During the next year, a reduction in visual acuity in the right eye was not noted and the strength 
of the correcting lens was increased to +3.5 diopters. After 8 months the course of direct 
electrical stimulation was repeated. Changes in optical density of the lens did not increase. The 
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traditional annual course of drug antidystrophic therapy was not continued because of 
stabilization of visual function. 

Example 4. Patient K., 58 years old, arrived with a diagnosis of "maculodystrophy of 
both eyes". Twelve sessions of direct electrical stimulation were conducted. After treatment 
visual acuity rose on the right from 0.7 with a correction of +1 .0 diopters to 1 .0 without 
correction, on the left from 0.6 to 0.8 without correction. The amplitude of the "a" wave on the 
retinogram increased from 39.5 to 56.4 \xV in both eyes. The electrooculogram noted a reduction 
in amplitude of the dark drop to normal values in both eyes: 15.9 to 12.4 nV. The rheographic 
coefficient rose from 1.60 to 2.59. Visual function improved significantly. The stability of the 
achieved effect was noticed over 10 months of observation. 

Example 5. Patient V., 32 years old, with a diagnosis of "partial atrophy of the optic 
nerve of the left eye" underwent direct electrical stimulation treatment consisting of 10 sessions. 
A control study revealed an increase in visual acuity from 0.7 to 1 (1.0). The relative central 
scotoma disappeared. The Arden coefficient of the EOG rose from 185 to 202, which resulted 
from an increase in amplitude of light rise from 29.8 to 34.5 jiV. The threshold of electrical 
sensitivity of the optic nerve diminished from 120 to 80 jiA. 

The advantages of this treatment method are the possibility of treating a broad range of 
eye diseases in which disruption of metabolic processes occur in different eye tissues. Direct 
electrical stimulation should not be used in the face of acute inflammatory changes of the anterior 
compartment of the eye, in the presence of a hemorrhagic component of the disease, during 
detachment of the retina. In comparison with drug and surgical methods, the method is simple, 
accessible, represents low trauma for the patient, does not require significant costs for medical 
personnel and is economically suitable for the patient . Since the supply of the current occurs to a 
strictly assigned region of the eyeball with distinct dosage of the energy flux, an effect on 
structures of the brain with vitally important centers is ruled out. This method ensures not only 
an optical effect of treatment but also activation of metabolic processes, normalization of 
hydrodynamics, and improvement of blood supply to the eyeball. This expands the arsenal of 
employed therapeutic means in ophthalmology, eliminates the need to use common drug 
complexes in initial symptoms of metabolic disorders in tissues of the eyeball and also 
supplements the group of therapeutic means in advanced changes of the eyeball when drug 
effects alone are not sufficient to treat developed and serious stages of dystrophic diseases. 
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Claim 

Method for treatment of eye diseases by electrical stimulation of the eyeball, 
characterized by the fact that stimulation is accomplished on the sclera in a projection of the 
ciliary body through contacts of the stimulating electrode with bipolar electric pulses with a 
frequency of 1-10 kHz in the form of bursts with a duration of 1-15 ms with a repetition 
frequency of the bursts of 1-30 Hz, a current amplitude of 0.5-10 mA for 3 to 7 minutes daily for 
10 to 15 days. 



Indices 


Before treatment 


After treatment 


True IOP, mmHg 


15.6 


12.7 


Outflow coefficient of IOF, mm 3 /min-mmHg 


0.23 


0.26 


Secretion of IOF, mm 3 /min 


1.63 


1.78 


Becker coefficient 


112 


48 
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M3o6peTeHne othocmtch k MeAni^uHe, a 

MMeHHO K OCjDTanbMOJIOrMM, M MO>KBT 6blTb 

ncnorib30BaHO b neHeHnn conbHbix c 
naTonorneM ra3a, conpoBO>KflaK>LiJ 1 eMCfl 
HapyujeHMfiMM MeTaGonMHecKMX npoi^eccoB b 
TKai-mx rnasHora aonoKa. 

GymecTByraT pa3nMHHbie cnocoo"bi, 
Mcnojib3yjoLi^Me CTHMyn^L4MKD MOTaGon hhgckmx 
cf)yHKU,Mki ma3a pa3JiMHHbiMH MeTOflaMH. K hum 
OTHOcflTca MeAHKaMeHT03Hbie cpeflCTBa, 
ynbTpa3ByK 5 MarHMTOTepanwa, rnnep6apnHecKafl 
OKCureHaL^n^ m flp. 

3a npoTOTMn npuH^T cnocoo" neneHMfl 
3a6oneBaHHM ma3 nyTeM oneKTpocTWMynflUMM 
opraHa 3peHMfl nocpeflCTBOM npecKO>KHoro 
B03AeMCTBna b cnei^HanbHOM pe>KMMe 
/KoMnaHeei_\ E.B. c coaBT. 1983/. OflHaKO B 
npoi^ecce CTHMynfli^MM otmm mctoaom He TonbKO 
nponcxoAUT B03AePicTBMe Ha ma3Hoe fl6noKO, 
ho TaioKe npoflBJifleTca noBpe^araLi^ee 
BO3AeM0TBne noTOKa aneKTpuHecKow SHeprnn Ha 
>KM3HeHHO Ba>KHbie i^eHTpbi npoAonroBaToro 
M03ra. Kpoivie Toro, npw AaHHOM cnoco6e tpyaho 

A03MpOBaTb CTMMyJ1MpyK)LHHe 3C)x|DeKTbl M TOHHO 

noKann30BaTb 30Hy CTMMynaLjMM ra3a, a 
HannHne Asyx sneKTpoAOB ycnowHaeT 
MeTOAHKy, Renaer ee rpoM03AKOM. ripn stom 
neneo'HbiM scpqoeKT AOCTuraeTcn TonbKO npn 
AOBonbHO orpaHUMeHHbix BMAax 3a6oneBaHHM. 

HaMM ncnonb30BaHa CTV\Myr\ni\\An 
i4MJinapHOM MbiLui4bi o^nonapHbiMM 
sneKTpuHecKMMM MMnyribcaMM, noAaBaeMbiMn 
Ha CKiiepy b oonacTM ee npoeKi^nn c noMOLUbto 
AByx CTHMynnpyjoLi^nx sneKTpoAOB, KOTopbie 
pacnonaratoT BOKpyr poroBni4bi b cocTaBe 
nnH3bi 5 npn 3tom MMnynbCbi noAafOT c HacTOTofi 
1-10 kH^ b BMAe naneK MMnynbcoB 
AriMTenbHOCTbfo 1-15 mc c nacTOToCi noBTopeHns 
naneK 1-30 v\ aMnnMTyAOM TOKa 0,5-10 mA. 
3tot cnoco6 neneHMfl ncnorib30BaH aBTopaMM 
Ana neneHMfl HapyweHMM aKKOMOAaunn /A. c. 
CGCP N 1766401, kti. A 61 F 9/00, 1992/. 

KOJIMHeCTBO 3JieKTpOAOB B J1MH3e MOKeT 6blTb 

Sojibiue, Ha pe3ynbTaTax B03AeMCTBM?i Ha rna3 
3to He OTpa>KaeTCfi. 

ripoBeAeHHbie HaMM nccneAOBaHUfl 
noKa3ajin, hto ncnorib30BaHMe 

3JieKTpOB03AePiCTBHfl C nOMOLAbtO A3HHOM 

riMH3bi-3JieKTpoAa BeAeT He TonbKO k 
ncnpaBJieHnto HapymeHUM aKKOMOAaunn npw 
Mnonnn, runepMeTponnn n npecGnonMH, ho h k 
ynyHLueHUHD cjDyHKi4MOHanbHbix noKa3aTenew 
rna3Horo aonoKa y bonbHbix mayKOMOM, 
KaTapaKTOM, AUCTpocpnePi ceTHaTKM, npn 
aipocjDMM 3pnTeribHoro HepBa, runoTOHHn rna3a 
m np. Bbinn nccneAOBaHbi ocTpoTa 3peHMfl, none 
speHMfi, nonyneHbi noKa3aTenn rwApo- v\ 
reMOAMHaMUKH, ncnonb30BaHbi 

3JieKTpo4)M3HOJ10rMMeCKMe MeTOAMKM. B 

pe3yribTaTe npoBeAeHUfl I13C /npflMofi 

3JieKTpOCTMMyJ1flL4MH/ npOH30LUJ1M M3MeHeHHfl 

4)yHKU,noHaribHbix noKa3aTenefi rnasa 
/GTaTMHecKne AaHHbie o6pa6oTaHbi c noMOiu.bio 
3BM/. nonyHeHHbie AaHHbie nocnyxunn 
ocHOBaHneM Ana ncnorib30BaHMfl b neneHnn 
3a6oneBaHMM rna3 5 KOTopbie BcerAa 
conpoBOKAaraTCfl TpocjDHHecKMMH HapyiueHnaMW, 
3neKTpocTHMynfiL4MM unnnapHOM 30Hbi ma3a. 

LJeribfo npeAno>KeHHoro cnocoSa flBJifleTCfl 
noBbiujeHne scjucjDeKTHBHOCTH JieneHMfl 
3a6ojieBaHMM ma3a sa cneT noBbinieHu^ 
MeTa6onnHecKoCi aKTMBHOCTH TKaHew ma3a, a 
TaioKe yMeHbiueHMe ocno>KHeHHM, CBfl3aHHbix c 
Mcnonb30BaHneM aneKTpoAa, noABOAHMoro k 
3aAHeiviy noriHDcy ma3a, v\ ynpoi^eHne 3a cneT 
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npuMeHeHns nnH3bi-3neKrpoAa. 

YKa3aHHafl I4erib AOCTuraeTcs Teivi, hto 
npoBOA^T B03AeMCTBne HenocpeACTBeHHO Ha 
KOH-bioHKTUBy ma3Horo ?i6noKa Ha CKnepy b 
npoeKi^nn i4nnnapHoro Tena 6nnon?ipHbiMM 
sneKTpi/MecKi/iMM MMnyribcaMU c nacTOToPi 1-10 
Kl~i4 b BMAe naneK AnnTeribHOCTbK) 1-15 mc c 
nacTOTOM noBTopeHna naneK 1-30 TL4, c 
aMnnnTyAOM TOKa 0,5-10 mA b TeneHne 3-7 
MMHyT e>KeAHeBHO b TeneHne 10-15 Anew. 

npeMMyiAecTBa npeAnaraeMoro cnoco6a no 
cpaBHeHWfo co cnoco6oM-npoTOTnnoM 

3aKnHDHaHDTCfl B TOM, HTO B03AeFlCTBWe npoBOA^T 

Ha CTporo 3aAaHHyK) oGnacTb rna3Horo florioKa 
npoeKU,MK) i^MfiMapHoro Tena, hto, BO-nepBbix, 
o6ecnennBaeT OTcyTCTBMe noBpe>KAatoLL^ero 
AeMCTBMfl TOKa Ha CTpyicrypbi ronoBHoro M03ra c 

>KH3HeHHO Ba>KHblMM L^eHTpaMM, a BO-BTOpblX, 

no3BonfleT ynynujuTb pe3ynbTaTbi neneHMfi 
6onbi_uoro cneKTpa 3a6oneBaHMM ma3a 3a cneT 

aKTMBM3ai4MM npOLieCCOB KneTOHHOM M 

BHyTpuKneTOHHOM pereHepai^MM KaK pe3ynbTaTa 

B03AeMCTBHJq Ha GCjDCjDepeHTHbie HepBbi, 
aKTHBM3aU,MM CHHTeTMHeCKMX M 

OKMcnuTenbHO-BoccTaHOBHTenbHbix npoi^eccoB, 
ycMneHMfl MMKpou,MpKynflL\HM, HopManM3ai_\MM 
ruApoAHHaMMHecKHX npoi^eccoB ma3Horo 
aSnoKa. 

Cnocoo" ocyLAecTBnneTC5i cneAyKJLAMM 
o6pa30M. 3a 2-5 MMHyT ao nene^Horo ceaHca 

npOBOA^T TpeXKpaTHyHD MHCTMnn^L^MK) 

aHecTe3MpyHDLnero pacTBopa /0,5%-Horo 
pacTBopa A^KanHa/ b KOH-bKDHKTMBanbHyfo 
nonocTb rna3a. Hai<naAbiBaHMe 

nnH3bi-sneKTpoAa ocyLAecTBnfiroT noA Be km Ha 
KOH"bK3HKTMBy BOKpyr poroBMi^bi b o6nacTM 
npoeKu,MM u,MnMapHoro Tena. l~lpM stom pa3Mepbi 
nMH3bi-sneKTpoAa noASMpatoT b cooTBeTCTBMM c 
pa3MepaMM rna3Horo a6noKa An^ nnoTHoro 
npMneraHM^ BHyTpeHHeM" noBepxHOCTM 
sneKTpoAa k KOH"bioHKTMBe n, cneAOBaienbHO, 
onTMManbHOM npoBOAMMOCTM sneKTpMHecKoro 
TOKa. KoHTponb KOHTaKTa ocyLAecTBn^eTC?i no 
cnei4ManbHOMy MHAMKaTopy npM6opa. nnaBHO 
yBenMHMBafi aMnnMTyAy CTMMynMpyHDLL^MX 
MMnynbcoB, AoGnBawTCfl noflBneHMn y nai^MeHTa 
OLAyLAeHMfl "TonHKOB" noA sneKTpoAaMM. flpM 
B03HMKHOBeHMM y nai^MeHTa aAanTai^MH k 
sneKTpMHecKOMy TO«y /cy6"beKTMBHoe 
Mcne3HOBeHMe "TonHKOB"/ aMnnMTyAa 
CTMMynnpyioLAMX MMnynbcoB noBbiiuaeTCfl ao 

B03HMKH0BeHMfl nepBMHHblX OLU,yLI4eHMM, KOTOpafl 

cocTaBnjieT ot 0,5 ao 10 mA. BpeMfl OAHoro 
ceaHca CTMMynai^MM cocTaBniqeT 3-7 MMHyT npM 
nacTOTe GMnonsqpHbix MMnynbcoB 1-10 kTlo, b 
BMAe naneK AnMTenbHOCTbio 1-15 mc c nacTOTOM 
noBTopeHMS naneK 1-30 Ti^. riocne OKOHHaHMs 
npoi^eAypbi nMH3y-sneKTpoA yAa-n^fOT M3 
KOH"b hdh ktm BanbHOM nonocTM, MHCTMnnMpytOT 
Ae3MHC)DMi4MpyfOLAMM pacTBop. Kypc neneHMH 
BKnKDHaeT b ce6fl npoBeAeHMe 10-15 ceaHCOB 
sneKTpoocjDTanbMOCTMMyn^L^MM no yKa3aHHOM" 
MeTOAMKe. BpeM^ OAHoro ceaHca Bbi^MpaeTcn 
no cy6"beKTMBHbiM OLi^yLi^eHMfiM oonbHoro, 
KonMHecTBO ceaHCOB I~I3C Ha3HaHaeTC?i b 
33BMCMMOCTM ot sqbqbeKTMBHOCTM neneHMfi: npM 

OTCyTCTBMM nonO>KMTenbHblX M3MeHeHMM 

Q3yHKi4MOHanbHbix noKasaTeneM HMcno ceaHCOB 

npOBOA^T CBblLLie 10. 

TMApoAHHaMMHecKMe MCcneAOBaHMfl y 
6onbHbix rnayKOMOM, KOTopbix nenwnM no 
npeAno>KeHHOMy cnocooy, BbmBMnM cneAyKDLUMe 
noK33aTenn (cm. TacjiMu.y). 

noMMMO 3Toro, noBbicMnacb OCTpOTa 3peHMfl 
ot 0,67 ao 0,78, yBenMHunocb cyMMapHoe none 
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apeHMfl ot 341 ±184° ao 420+148° /P>0,05/. B 
nepna>epnHecKOM none 3peHMfl OTMenanocb 
yMeHbLueHMe nno^apyi AeHTpanbHbix h 
nepnc£epnHecKHx ckotom, hto CBHneTenbCTByeT 

O HaCTHHHOM BOCCTaHOBJieHMH 

pa6oTocnoco6HOCTH ceTHaTKH. y Bcex 6onbHbix 
npoxoAH-nn acTeHonnHecKi/ie HBneHM5+ 
riono>KMTenbHbie W3MeHeHMfl b 

rMflpoflMHaMMHecKOki cworeMe ma3a y 6onbHbix 
mayKOMOM yKa3biBatoT Ha CHH>KeHne 
noBpe>KflaHDLi4ero fletfcTBi/ifl noBbiujeHHoro BTfl 
Ha CTpyKTypbi ma3a. l~nnoTeH3MBHbiM scfx+jeKT 
OTMeneH b TeneHne 8-12 Mecf^eB. 

noBbiLueHne peorpacj^MHecKoro 
K03cjDC)DHi4neHTa c 1,59+0,66 ao 2,26+0,66 
OTpa3Miio yriyHLueHMe KpoBOCHao>KeHHfl 
rna3Horo sonoKa noane I~I3C. 
3neKTpooKynorpac|DHHecKMe n 
srieKTpopeTMHorpacjDMHecKMe nccneAOBaHna 
BbmBunn TeHAeHAMio ynyHLueHWfl cocTOflHMfl 
MeTa6onnnecKHx npoijeccoB b HapyxHbix cnoax 
ceT^aTKM. nonyneHO noBbiiueHne 

K03cjDc|DHi4neHTa ApAeHa ao HopMbi Ha 30l~. 
3HaHHTeribHO Bospocna awinriHTyAa BoriHbi "a" 
3PT c 35,5+2,30 mkB ao 59,2±3,96 mkB 
IP >0,05/. 

CneAyeT oTMeTHTb TaioKe, hto AaHHbifi 
cnocoo" 6biJi npwMeHeH He ToribKO y oonbHbix 
OTKpbiToyroribHoCi cpopMOM mayKOMbi, ho npn 
3aKpbiToyroribHOM m KOM6nHnpoBaHHoPi, KorAa 
npaKTunecKM CTpyKTypbi yrna nepeAHefi KaMepbi 
He MorriM o6ecneHMTb ynyHLueHkm 
ruApoAMHaMMKM BHyTpnma3HOM >khakocth /Br>K/ 
m CHH>KeHMfl BTfl. B AaHHOM cnynae 
nono>KMTeribHbiM scjxjDeKT HaMU pacneHeH KaK 
mor B03AeCicTBMfl I13C Ha AononHMTenbHbie 
nyTH oTTOKa BT>K. 3to roBopuT o tom, hto 
cnocoo" no3BonaeT aKTHBHsnpoBaTb hobnm 
MexaHH3M p,e\ACTB\A9i Ha BHyTpnrna3Hoe 
AaBneHne nepe3 noBbiujeHne KpoBOCHa6>KeHWfl 
cocyAncToro TpaKTa 

ynyHLueHne cjDyHKi^noHanbHbix noKa3aTeneki 
OTMeneHO n npn flpyrwx BMAax ma3Hofi 
naToriornn KaTapaicre, AHCTpoqbnn ceTHaTKH, 
rwnoTOHUM rnasa, aTpocfcun 3pwTenbHoro HepBa. 

ripMMep 1 . EoribHOM 0. 60 neT, c Akian-i030M 
"OTKpbuoyrojibHayi onepnpoBaHHaa 3 "b" 
mayKOMa, HenonHaa ocnoKHeHHaa KaTapaKTa 
npaBoro rnasa, OTKpbiToyronbHaa 2 "b" 
mayKoiwa neBoro rna3a, aHrnocKnepo3 ceTHaTKH 
o6onx mas" nonynwn Kypc np^MoPi 
aneKTpocTMMyrmiJun uinnnapHOM 30Hbi /I~I3C/ H3 
10 npoi^eAyp no 5 MMHyT npn cure TOKa 10 mA. 
B pe3ynbTaTe rieneHU^ npon30Luno pacLunpeHne 
norm 3peHna npaBoro ma3a c 285 0 cyMMapHo 
AO 415° n neBoro rna3a c 408 ao 500 °, 
CHM>KeHne MCTMHHoro BHyTpMrna3Horo AasneHUfl 
c 14 ao 9,7 mm pT. ct. Ha npaBOM ma3y m c 
22 ao 18,5 mm pT. ct. cneBa, yBennneHne 
K03c|3c)Dni4neHTa nerKOCTH OTTOKa c 0,13 ao 0,14 
mm 3 /mhh«mm pT. ct. npaBoro rna3a m c 0,07 
AO 0,11 mm 3 /mmh,pt mm pT. ct. neBoro ma3a. 
nonyneHO yBeni/iHeHHe peorpacfwHecKoro 
K034>c(DML4neHTa cnpaBa c 1,35 ao 1,73 v\ cneBa c 
0,84 ao 0,89. CTOMKOCTb rnnoTeH3HBHoro 
30>a>eKTa OTMeneHa b TeneHne 10 Mecflu,eB 
Ha6niOAeHH?i 3a 6onbHbiM. 

ripuMep 2. BonbHoi/i K. 70 neT, c Anamo30M 
"KoM6nHnpoBaHHaa onepupoBaHHaa 2 "b" 
mayKOMa, aHrnocKnepo3 ceTHaTKH ooomx ma3" 
nonynun 10 ceaHCOB I~I3C. B pe3yribTaTe 
neneHna cyMMapHoe none 3peHM^ npaBoro 
rna3a pacujupunocb c 460 ao 490°, neBoro 
ma3a c 510 ao 540°, peorpacjDHHecKMPi 
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K03cfxj3Hi4i/ieHT npaBoro rna3a yBennHMnca c 1 ,2 
AO 1,33, neBoro c 1,6 ao 2,29, ncTMHHoe BTfl 
npaBoro rna3a noHnsnnocb c 18 ao 15,3 mm pT. 
ct. neBoro ma3a c 16,7 ao 13,6 mm pT. ct. 
Kosc^abHL^eHT nerKOCTH OTTOKa npaBoro ma3a 
noBbicwncfl c 0,09 ao 0,15 mm 3 /mhh.mm pT. ct. 
neBoro c 0,16 ao 0,17 mm 3 /mmh.mm pT. ct. 
KO3cf)0HL|MeHT BeKKepa npaBoro rna3a CHH3nnc?i 
c 200 ao 101, neBoro c 104 ao 80. CTOMKOCTb 
rnnoTeH3MBHoro scjDcjDeKTa OTMeneHa Ha 
npoT?i>KeHMM 8 Mecsqi4eB. 

ripuMep 3. BonbHOM 111. 68 neT, c AnarH030M 
"HananbHa^ CTapnecKafl KaTapaKTa npaBoro 
rna3a, nocneonepaunoHHafl ac|DaKHfl neBoro 
rna3a, aHrnoci<nepo3 ceTHaTKM o6"owx ma3" 
nonynun 15 ceaHCOB I~I3C. B pe3ynbTaTe 
neneHM?i ocTpoTa 3peHMfl npaBoro rna3a 
noBbicunacb c 0,6 c KoppeKLjuefi +3,5 AnTp. ao 
0,9 c KoppeKL^efi +1 ,5 AnTp. Ha neBOM rna3y 
ocTpoTa 3peHMfl c KoppeKL^neti +11,0 AnTp. 
noBbicunacb c 0,07 ao 0,9. Peorpac£i/iHecKMM 
K03cfjo>ni4MeHT yBennHnncfl cnpaBa ot 2,45 ao 
4,20 n cneBa ot 1 ,89 ao 2,60. B TeneHMe 
nocneAyNDLAero roAa cHM>KeHM^ ocTpoTbi 3peHna 
Ha npaBOM ma3y He OTMeneHO, yBennnnnacb 
cuna KoppurnpyioLAeCi nnH3bi ao +3,5 AnTp. 
Hepe3 8 Mecjqi4eB Kypc ri3C noBTopwnw. 
M3MeHeHHfl onTkinecKOM nnoTHOCTH xpycTannKa 
He HapacTann. TpaflML^MOHHbiW e>KeroAHbii?i Kypc 

MeAMKaMeHT03HOM npOTMBOAMCTpOCjDMHeCKMM 

Tepannn npoBOA^Tb He CTann BBHAy 
CTa6nnn3ai4nn 3pnTenbHbix c|3yHKi4MM. 

ripuMep 4. BonbHa?i K. 58 neT, nocTynnna c 
AnarH030M "MaKynoAMCTpocfjMfl oSonx rna3". 
npoBeAeHO 12 ceaHCOB I~I3C. riocne neneHH?i 
noBbicunacb ocTpoTa 3peHH5R cnpaBa c 0,7 c 
KoppeKi^neCi +1,0 AnTp. ao 1,0 6e3 KoppeKi^kiw, 
cneBa c 0,6 ao 0,8 He KoppurnpyeT. Ha 
peTHHorpaMMe aMnnnTyAa BonHbi "a" 
yBennHnnacb c 39,5 ao 56,4 mkB Ha o6onx 
rna3ax. Ha sneKTpooKynorpaMMe OTMeneHO 
yMeHbLueHne aMnnnTyAbi TeMHOBoro cnaAa ao 
HopManbHbix 3HaneHHM Ha oGonx rna3ax: 15,9 
AO 12,4 mkB. PeorpacfjunecKuPi KoscjDcjDHL^MeHT 
B03poc c 1,60 ao 2,59. 3HannTenbHO 
ynyniunnacb 3pnTenbHaa pao"oTocnoco6"HOCTb. 
GToPiKOCTb AOCTurHyToro 3cjDc|DeKTa OTMeneHa b 
TeneHne 10 MecflL\eB Ha6njOAeHMfl. 

ripuMep 5. BonbHOM B. 32 rofla, c flnarH030M 
"MacTMHHan aTpocjDUfi 3pnTenbHoro HepBa 
neBoro rna3a" npoiuen neneHne I13C M3 10 
ceaHCOB. KoHTponbHoe MccneAOBaHMe noKa3ano 
noBbiLueHne octpotn 3peHHfl c 0,7 ao eAHHHi4bi 
/1 ,0/. Hcne3na OTHOCMTenbHa^ ueHTpanbHa?; 
CKOTOMa. yBennHnnca K03c|Dc|DMi4MeHT ApAeHa 
SOT c 185 ao 202, hto ooycnoBneHO 
noBbiLueHneM aMnnMTyAbi CBeTOBoro noA^eMa c 
29,8 ao 34,5 mkB. noHM3nnc^ nopor 
sneKTpunecKOM HyBCTBMTenbHOCTM 3pnTenbHoro 
HepBa c 120 ao 80 mkA. 

ripen My LAecTBaMM A^HHoro MeTOAa neneHM^ 

ABnflHDTCfl B03MO>KHOCTM neHeHMfl LUMpOKOrO 

Kpyra ma3Hbix 3a6oneBaHnCi, rAe nMetoT MecTO 
npoi^eccbi HapyujeHMfl o6MeHHbix npoi^eccoB b 
pa3nnHHbix TKaH^x ma3a. He cneAyeT 
ncnonb30BaTb I~I3C b c+ja3e ocTpbix 
BocnannTenbHbix M3MeHeHnPi nepeAHero OTAena 
rna3a, npn Hannni/in reMopparMHecKoro 
KOMnoHeHTa 3a6oneBaHna, npn OTcnoMKe 

CeTHaTKH. l~IO CpaBHeHMhO C MeAHKaMeHTOSHblMM 

n xnpyprnnecKnMM MeTOAaMM cnocoG npocT, 
AOCTyneH, ManoTpaBMaTuneH ati?i 6onbHoro, He 
TpeoyeT 6onbiunx TpyA03aTpaT MeAnepcoHana 
\a SKOHOMnnecKM BbiroAeH a^^ SonbHoro, T.K. 
npn 3tom nponcxoAUT noABeAeHne TOKa Ha 
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CTporo aaflaHHyjo oSnacTb ma3Horo fl&noKa c 
neTKofi A03MpoBKoCi noTOKa sHeprnn, HTO 

MCKTIKDHaST ASMCTBMe Ha CTpyKTypbl TOJlOBHOrO 
M03ra C>KH3HeHHO Ba>KHblMM L^eHTpaMM. flaHHblfi 

MeTOfl o6ecneHMBaeT He TonbKO onTMMecKUM 

3C(DCj)eKT JieMeHUfl, HO V\ aKTMBH3ai_|HKD 

MeTaGojinHGCKMX npoi^eccoB, HopMannaai^nfo 

rMflpOflMHaMMKH, yJiyHLJJeHUe KpOBOCHa6>KGHMfl 

rna3Horo aSnoKa. 3to no3BonfleT pacujupnTb 
apceHan ncnonb3yeMbix JieHe6Hbix cpeACTB b 

OCtDTaJlbMOJlOrUM, MCKTIKDHHTb HeoSxOflMMOCTb 

npwvieHeHMfl oo"lahx MeflMKaMeHT03Hbix 
MaccMBHbix KOMnneKCOB npn HananbHbix 
npn3HaKax HapynieHUfl MeTa6ojifi3Ma b TKaHflx 
rna3Horo a&noKa, a Taioxe AonoriHUTb KOMnneKC 
nene6Hbix cpeACTB npn rpy6bix AaJ~ieKO 



3aLueAiunx nsMBHeHnax rna3Horo fl6noKa, KorAa 
OAHoro MeAMKaivieHT03Horo B03AeficTBH?i He 
AOCTaTOHHO A^fi neneHUfi pa3BHTbix m Tfl>xe.nbix 
CTaflu m AMCTpo4)MHecKMX 3a6oneBaHnfi . TTT1 

5 Oopwiyna i/i3o6peTem/m: 

Cnocoo" neneHMfi 3a6oneBaHMM rna3a nyTeM 
aneKTpocTMMynfli^MM ma3Horo fl&noKa, 

OTJIMMaWLAHMCfl TeM, HTO B03AeMCTBMe 

ocymecTBrmfOT Ha CKnepy b npoeKi^nn 
i^nriKapHoro Tena nepe3 KOHTaKTbi 
10 GTMMyjinpyMDLuero ofieicrpoAa 6"nnormpHbiMH 
aneKTpuHecKHMM MMnyribcaMM c nacTOTOM 1-10 
Kl~i4 b BMAe naneK AnnTenbHOCTbfo 1-15 mc, c 
nacTOToPi noBTopeHHfl naneK 1 -30 \~u,, 
aMnriHTyAOM TOKa 0,5-10 mA b TeneHixie 3-7 mmh 
e>KeflHeBHO b TeneHne 10-15 AHefi. 
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KOD^i; HIISeHT JJLSl'KGCTE OTTOKa 
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